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(54) ELECTROMAGNETIC FUEL INJECTION VALVE 
(11) 61-135978 (A) (43) 23.6.1986 (19) JP 

(21) Appl. No. 59-258364 (22) 5.12.1984 
(71) NIPPON DENSO CO LTD (72) YOSHIHIKO ITO(l) 
(51) Int. CI*. F02M51/06 

PURPOSE: To stabilize operation of a fuel injection valve and to enhance stability 
of fuel injection, by attaching a guide member made of a resin material uniform- 
ly to the shaft portion of a needle valve connected to a movable core in a 
unitary manner, and reducing the clearance between the needle valve and a 
bore formed in the body of the injection valve substantially to zero by said 
guide member. 

CONSTITUTION: In an electromagnetic fuel injection valve of this invention, 
pressurized fuel is injected from a fuel injection hole 34 by megnetizing a fixed 
iron core 13 by energization of an electromagnetic coil 19, attracting a movable 
core 14 against the force of a spring 15, and thereby moving a needle valve 
30 upward to disengage the valve portion 31 from a valve seat 33. In such 
an arrangement, a brush-like member 40 made of a highly flexible resin material 
is attached, uniformly and with high intensity, to the outer surface of a small- 
diameter shaft portion 39 of the needle valve 30 that is connected to the mov- 
able core 14 in a unitary manner. The brush member 40 serves as a guide 
member for reducing the clearance between the shaft portion 39 and a bore 
36 formed in the body of theinjection valve substantially to zero- and thereby 
stabilizing the axial movement of the needle valve 30. 




(54) FUEL INJECTION VALVE FOR DIESEL ENGINE 
(11) 61-135979 (A) (43) 23.6.1986 (19) JP 

(21) Appl. No. 59-255106 (22) 4.12.1984 
(71) NISSAN MOTOR CO LTD (72) YUKIO MATSUI 
(51) Int. CI*. F02M61/10,F02M61/16,F02M61/18 

PURPOSE: To obtain an appropriate injection quantity of fuel, by constituting a fuel injection 
valve in a double-needle valve structure having two coaxial needle valves which are closed 
at different pressures, in order to promote atomization of fuel at the time oif low-load opera- 
tion of an engine by injecting fuel from a first nozzle hole having a small opening area 
and to inject fuel also from a second nozzle hole having a large opening area at the time 
of high-load operation of the engine. 

CONSTITUTION: When a fuel injection pump starts supply of fuel under pressure, pressure 
rise of fuel at first acts on the pressure receiving surface 14a of a first needle valve 14 via 
a first fuel passage and then acts on the prssur receiving surface 15a of a second needle 
valve 15 via a connecting port 25a at the top of the first needle valve 143 and a second 
fuel passage 25. Here, since the pressure at which the first needle valve 14 is opened by 
a spring 20 is set lower than the pressure at which the second needle valve 15 is opened 
by a spring 23, the first needle valve 14 is at first raised upward and a first nozzle hole 
12 having a smaller diameter is opened for injecting fuel. At the time of low-load operation 
of an engine, fuel pressure is not raised sufficiently, so that the second needle valve 15 is 
kept closed. On the other hand, when fuel pressure is raised siffuciently at the time of high- 
load operation of the engine, the second needle valve 15 is also opened and fuel is injected 
also from a second nozzle hole 13 having a larger diameter. 




(54) VALVE OPENING PRESSURE DETECTING DEVICE AND VALVE 

OPENING PRESSURE CONTROL DEVICE FOR FUEL INJECTION VALVE 
(11) 61-135980 (A) (43) 23.6.1986 (19) JP 

(21) Appl. No. 59-257907 (22) 6.12.1984 
(71) DIESEL KIKl CO LTD (72) TADAO GONDA 
(51) Int. CI«. F02M65/OO.F02M51/OG,F02M61/20//F02D41/40 

PURPOSE: To permit to detect a valve opening pressure without providing the fuel 
injection valve itself with any sensor and control the valve opening pressure correctly 
for a long period of time by a method wherein the actual valve opening pressure 
of the fuel injection valve is operated in accordance with the revolving nubmer of 
an engine, fuel injection amount and fuel injection pressure. 

CONSTITUTION: The system is equipped with a revolution sensor 23, detecting the 
revolving number N of the engine, a pressure sensor 24, detecting the fuel injection 
pressure P of the fuel injection pump, and an injection amount detecting means 200, 
detecting the fuel injection amount Q of the fuel injection pump. The time T of output, 
higher than the predetermined thereshold level of the pressure sensor 24, is operated 
by a time operating means 600 and the actual valve opening pressure Po of the fuel 
injection valve is operated in an actual valve op>ening pressure detecting means 700 
from the output time T and said respective data N, Q. An objective valve opening 
pressure SOLL is operated by an operating means 300 from the revolving number 
N of the engine and is compared with the actual valve opening pressure Po in a compar- 
ison means 400. A valve opening pressure regulating means 100 is controlled in accor- 
daiico wilh tlie result of the comparison through a controlling means 500. 
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